Embryonic precursor cells that express Trk receptors: induction of different cell fates by NGF, BDNF, NT-3, and CNTF.
Epidermal growth factor (EGF)-treated neurosphere cultures from embryonal striatum contain multipotential cells capable of neuronal, astrocytic, and oligodendroglial differentiation. In this study, we tested whether these neural precursor cells differentiate in the presence of neurotrophic factors. We first assayed neurosphere cells for expression of neurotrophin receptors. TrkA, TrkB, TrkC, and gp75 were detected by immunofluorescence microscopy in 60-80% of cells. In addition, the ciliary neurotrophic factor receptor alpha was expressed in 50-60% of cells. In the presence of the mitogen, EGF, treatment of stem cells with neurotrophic factors had no apparent effect. Removal of EGF from cells resulted in cessation of cell proliferation and pronounced astrocytic (glial fibrillary acidic protein+) differentiation. Neuronal (neurofilament+) and oligodendroglial (galactocerebroside+) cells appeared in cultures treated with neurotrophic factors. Nerve growth factor (NGF) resulted in bipolar neuronal cells, and brain-derived neurotrophic factor led to multipolar neuronal cells. Treatment with neurotrophin-3 or ciliary neurotrophic factor resulted in bipolar neuronal cells and oligodendrocytes. Neuronal differentiation in the presence of NGF was enhanced by extracellular matrix, and the resulting neuronal cells expressed choline acetyltransferase and, to a lesser degree, tyrosine hydroxylase. These studies demonstrate that neurotrophic factors influence the fates of these multipotential precursor cells. Indeed, the true utility of multipotential precursor cells is the production of different types of cells in different situations. Local cues, such as neurotrophic factors and extracellular matrix, may regulate production of different types of neural cells during development or in response to other stimuli, such as injury.